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Thermoelastic Phenomena in Synthetic Rubbers at Adiabatic 57-lowl5/33 
Deformation Reaching the Break, 


tion a reduction of the heat emission was observed within the 
range of strong tensions a short time before the break, caused 
by the solidification of the material, 

There are 2 figures, 1 table, 5 Slavic references. 
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AUTHOKS: Votinov, M. P., Sul'zhenko,L. L., Kuvshinskiy, Ye.¥. 57-10-16/33 


TITLE: Thermoelastic Phenomena in Rubbers out of Natural Caoutchous at 
Cyclic Deformation(Termouprugiye yavleniya v rezinakh iz natural! 
nogo kauchuka pri tsiklicheskom deformirovanii) 


PeRIODICAL: Zhurnal Tekhn. Fiz., 1957, Vol. 27, Nr jo, pp. 2307-2313 (USSR) 


ABSTRACT: The thermoelastic properties of the ngtural caoutchouc were 
investigated according to the method of the adiabatic expansion 
in the cycles expansion- shrinking. The deformation velocity 
amounted to 100 % per second. The patterns differed by vulcani- 
zation mode and the kind of the dispersed filler. It is shown 
that the initial stages of the extension in the case of non- 
filled (A<4,5) and filled (A <1,8 to 4) rubbers are character- 
ized by a heat emission equivalent to the deformation work.The 
further deformation is accompanied by an emission of the surplus 
heat effected by the crystallization of the rubber. Furthermcre 
it is shown that the beginn of crystallization and its degree de- 
pends in the case of a given prolongation on the vulcanization 
process as well as on the nature of the dispersing filler. Rub- 
bers of greater inflexibility crystallize not so well. The active 
filler- and the channel soot supports the crystallization to a 
greater extent than chalk and silica gel. A deformation velocity 

Card 1/2 of 100% per second guarantees the aciabatic course of the measu- 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927930008-3" 


BPFROVED FOR: eer. Dei ke eeun: 


POT FUE SABIE PETES BET a 


SEHR Sys 


eae aa Gees 


Thermoelastic Phenomena in Rubbers out of Natural] Caoutchous at 57-10-16/33 
Cyclic Deformation. 


ASSOCIATION: 


SUBMITTED: 


AVAILABLE: 


Cara 2/2 


rements without additional measures. It is determined that the 
mistakes in the quantitative analysis of the processes in rubbers 
in the case of adiabatic extension are connected with the igno- 
rance of the real amount of the specific heat and with the in- 
exactness in the determination of the prolongation in the case of 
shrinking which is especially essential. There are 3 figures and 
5 Slavic references. 


Polytechnical Institute imeni Kalinin M. I., Leningrad (Poli- 
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TITLE? Regularities of the Transformation of Work into Heat at 
Adiabatic Deformation of Rubbers Obtained from ButylCaoutchouc 
(Zakonomernosti prevrashcheniya raboty v teplko pri adiabaticheskom 
deformirovanii rezin is butil-kauchuka), 


PERIODICAL? Zhurnal Tekhn. Fiz., 1957, Vol. 27, Nr 11, pp. 2554-2572 (USSR). 


ABSTRACT? The thermoelastic properties of rubber produced from butylcaouts= 
chouc according to the method of abiabatic extension were investie 
gated. The authors show that in the case of non-filled rubbers the 
begin of crystallization occurs at an extension degree of A)7. 
Vulcanization products with a gas—soot filling do not crystallize 
at @ deformation of up toA29,6. The initial stages of deformation 
are accompanied by a cooling-down of 1°. The analysis given here 
made it possible to prize the regularities in a rubber produeed from 
butyL-caoutchouc without filler in the case of extension as well as 
to determine the lack of crystallization processes in rubbers with 
soot filling up to 9-fold extension. 

There are 1 figure and 3 Slavic references, 
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KUVSHINSKIY, E. V., LEBEDEV, G. A., ZAKEAROV, 3. K. and HESSONOY, M. I. 


“Mechanical Rupture of Hard Polymer Materials." 


report presented at the Conf. on Mechanical Properties of Non-Metallic Solids, 
Leningrad, USSR, 19-26 May 1958. 


Inst. High Molecular Compounds, Acad. Sci. USSR, Leningrad. 
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AUTHORS: Sidorovich, A- Vey Kuvohinantly: Ye. V. 
-DITLE: Determination of Dynamic Mechunical Snata- 


Materials by the Excitation of Bending Vi 
Plute Restrained at One End(Opredeleris4 

cheakikh kharakteristik mater.aioy matadsi 
paniy izgiba Vv tonkoy plastine, sazhatoy odnas 


PSRLODICAL: Zhurnal tekhnnicheskey fizixi, 1958) =F &, 
pp 1759 + 1767 (USSR) 


ABSTRACTS In this paper 4 theory of tne determination of dynamic 
mechanical characteristics of materials from yibration Vests 
with a thin plate restrained at one end ig developed: Existing 

theories aré based upon the assumption that the tangent of 
the loss angle is spull und that the dynanicas oduius and 
the loss angle vary with frequency 49 in # Kelvin (Keitvin)- 
Foykht body (Refs 1 and 2). Since mazeriaia were % 
vestigated which exhibit @ great 1038 angie and we 
characteristics of which gradually vary with twee PP 
a theory hud to pe developed nmegie tthe en Frepue cy 
of these properties witnin the dint 5f the naif wid 
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were Jetermined 


<n order to specify the Limits of 


applicability of the formulue deduced the errors in the 
determination of the loss ungle and of the dynamic modulus 
of two models were analyzed. These rodels ure the Keivin -Foykst 
umetricully 
t 


e 
and the Maxwell (Muksvell) body which represent di 
opposite cases of a pronourced yarintion of the propel 
the frequency. Since all formulae were jeduced under the 
assumption that tg and the absolute viiue of the dynamic 
modulus (E,| ig indepenaent of the frequency it was desired 


to know the conditions which a 
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ted 0,6 whereas outside of this linit this is justifiabie 
only after a critical uralysis of the frequency dependence 
The maximum error encountered in a Maxwell body at taf 2 Or 
is 9,34. A method for the linearization of the reser oe Curve, 
is presented. From the anulysis of the errors it ea: be 
concluded that this method seems asceptable for the linearizatic 
of the two models in question ut leas’ for values of te S 
not exceeding 0,6. There are 4 figures, 5 tatles, and 2 refer 
ences, O of which is 3oviet. 
ASSOCIATION: Institut vysokomolekulyarnykh foyedineniy Aw $56 Leningrad 
(Institute of High-Molecular Compourds,AsS UJSGH, Leningrad) 
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UTHORS : YVolodin, ¥. 9 “kuvehinskiy, fe. 7 sO LT -2 3-7 16/55 
by ceca TE me 
PITLE: The Influence of Vulcanizetion on the Dielectric rroperties 


of Rubbers on the Busis of S'S-S0A Rubtrer (Yliyaniye vulkaniz: i 
na dielektricheskive svoystv: resin na osnove Yauchuka CHC-3O4)} 


PERIODICAL: Zhurnal tekhnicheukoy fiziki, '75@, Vol. 8, Ur 7, 
pp. 1424 -. 1427 (WHER) 


~ ABSTRACT: The varintion of the dielectric proyerties on the basis of the 
divinyi styrene rubber $3 395 during the sulfur vulcanization 
in the presence of the atc terator diphenyl guanidine was ob- 
served. For this purpose : series of vulcunizers were investi- 
mated which differed accorting to their sulfur content and 
vuleanization time. The mount of the conditional-equilibriun- 


~modulus EY ep was assuned to be characteristic for the vulcani- 

zation depth. It is determined accorlin,; to the stress which 

renauins after the relaxation for one hour at 60°C. The possibility 

of using this anount for this purpose was proved already earlier 

by the suthors (Ref 1). Pne investigstion of the dielectric pro- 

perties of the vulcanisers was carried out by teins of an auliio- 
Card 1/4 frequency bridve. It is shown that with tne increase of the 
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valeanization depth the vitrification tenperatuce ae rises 


wnich is confirced by the imnediate measnresents of this 
quantity carried cut at the VNTISA ineni Lebetey. The incrense 
of the vuleaniz:tion depth leads to the increase of tne maximum 
value for tes.This effect is explained hy the fact thit the 
number of the adhesion places - of the polar sulfur brides - 
rises with the inerensa of the vulcanization depth, It is shown 
that the “activation bet du of the dielectric relaxation pro- 
cess in the investis:ated temper.ture rance is equal in the case 
of all vulcanizers (24 +2 keal/no le), 4.e. does not depend 
on the vuleunizetion depth, Mixica of ten were detected as well 
in the rane of high tenperntures. These are especially visible 
in the case of rubbers which ave to 2 smell extent vulcanized, 
and vanish tn the case of eubbers which are to «a grent extent 
vulennized, These naxina tlso shift with the frequency alteration 
necording to the temperature scale In order to detect this 
phenomenon neasurenants of tech were carried out in th: case 
Card 2/4 of rubber mixtures wath einsle ingredients which belong to the 
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The Influence of Vulcznization on the “iviectric 307/57. 23-T= 10/35 
Properties of Rubters on the Basis of S'S-50A Rubher 
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dispensing of the vulcanine 35 (staaric acid, anvwnesium oxide, 
rubberax, diphenyl guanidine, sulfur). On this occasion it 

wep found that the occurrence of a high aaxinun value of ta§ 

in the range of positive tenperatures is consed by ths presence 
of diphenyl guanidine in rubber. The presence of other ingre- 
dients in rubber up to four parts by weight does not influence 
considerably the temperaturo dependence of tad. The experinents 
showed that diphenyl guanidine has a high electric conductivity 
which is to a great extent dependent on the temperature. The 
presence of such a substance in the rubber in dispersed state 

is bound to lead to the developnent of the "unusual" temperature 
dependence, i.¢. to the "Wagner" losses (Ref 3) which according 
to their nature ore conduction losses. The vanishing of the 
"Wagner" losses with the increase of the vulcanization depth 

is connected with the progresoive deconposition of the diphenyl 
guanidine Thus the investi,;ition of the dielectric properties 
of rubbers at different vulcanization stajes offera the possi- 
bility of investivating the kinetics of the sulfur vulcanization 
process and to observe especially the consumption of the 
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accelerator the diphenyl cuanidina There are 4 fissures, 
2 tables,und 7 Sevie* references. 
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moving jysten and of the agporatuy itself: With aaall mags 
the cori suppert mast te very rigid, the material of the 
Suppor’ mast be re conductive. and no parts mist exist in 
the bedy of tha transform. tnat give way. ‘/', denotes the 
additi. ra. phase shit* dependent on the frequency. Based on 
the ¢aperimenta! iovestivaticn of the phase frequency de- 
perder 2 the felowi+g is fuurd: i) The differenze between 
the expsriment3t dala and the predictions cf theory, iste 
the dev.ata. from furns a €.) most mainly: ve attributed 

ho the ancmaloss ares fraquer..5 dependtenc 2) The anomaly 
of she pnage freqcun y dspandence consiats “he the superposi- 
ticn of the addit’ora: @) 2 fff) cu the bagi: pnase fre- 
qaiec oy depecdtnce, ia denutas thea angular frequancy. 

an Te Llingae depenaenrs cf 7, on the frequency makea it 
peagitte +. Sake a inte a.cofnt in a simpl2 way and tc 
Compencats For it, this again makes it possible +> extend 
the working cvarnge ¢f the apparatus using the metucd of force 
and velority,. 

ne Doumata (1) gears; 
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On the Effert of "Negative Friction" in Plants Using the "Methug of Force 
and Velocity" and the Means for Its Eiluination 


Ths direct measurement is based on the electric equivalent 
of the mechanical impedance E which by the formula (1) is 
connected with the mechanical impedance of the investigated 
system Zr 


K denotes the factor of the electromechanical coupling de.-- 
pending on the construction of the apparatus, which is 
experimentally determined, There are 2 figures, 3 table, 
and 9 referen-9s, 6 of which are Soviet, 
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AUTHORS a Melekhina, Ye. V., Kuvohinakiy,-de. fa 76-5229-4/47 ; 

TITLE: Kinetics of the High Pressure Polymerization of Miethylnetha- 
crylate(Kinetika polimerizatsail metiimetaxrilata pri vysokikh 
davleniyakh) 

PERIODICAL: Zhurnal fizicheskoy *himit, 1459, Vol. 32, Nr 5, PR. 1016- 


-1022 (USSR) 


ABSTRACT! The present work is a coinplgtaon of the paper MLE Vereshcha- 
gin, 7A. Derevitokxaya and Z-A. Hogovan ‘ref 1) with the main 
attention in the kinetica being paid to the injected polyne- 
rization. Benzoylpercxide wag used to 6,2 percent oy weirht 
and the experinents were carried gut at pressures of 1 xg/ca 
at 50-70°C and of 1000-4500 kg/cm at 25-50°C. The xinetics 
were determined according to th3 dilatonetric method by which 
means polymerization depths of ‘tc atout 304 could be deter- 
mined with an accuracy of G,1,0 while with pressures of above 

loso kg/om@ the dilatometric method according to Ye.V. Kuv- 

shinskiy and A.5. Semernova (Ref 3) was applied. For filling 
the ampoules with the monouur 4 special vecuua plant was con- 
structed the scheme of which as well as the working techni zue 
are given. Fron a graphically sio#wn curve can be seen that the 
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Kinetics of tne High Pressure Folymerization of 15--12-5-8/47 
Methylmethacrylate 


course of polymerization can be divided into four sections; 
the experiments on the influence of the injectior concentra- 
tion on the polymerization kinetics cn the other hand show 
that the moment of reaching the sane polamerization depth is 
inversely propotional and the reacti.n velocity is directly 
proportional to Yo.The temperature dependence cf the reaction 
velocity is shown by a nunber cf isooars while fron a dingran 
at can be seen that with the increase of pressure the activa- 
tion heat decreases and that cn the other hand the rise cf 
pressure effects an incrsase of the polymerization velocity. 
The increase of the polymerization degree was first observed 
by Norrish and Broskaan (Ref 6), while the increase of the 
polymerization velocity and the incr -ase of the molecular 
weight, not observed in the case of styrene, is explained by 
the occurrence of the jelly effect. “inally the authors point 
out thet in using high preyseureas nenew elementary reactions 
of polymerization were observed. There are 9% figures, 1 table, 
and lo references 7 of which are Soviet. 
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Investigating the cryatallizability of "SKI" vulcanized rubber by the 
method of adiabiatic stretching. Yyaokom.soed. 1 no.711016-1020 J1 '59, 


(MIRA 12:11) 
1, Vsesoyuznyy nauchno-issledovatel'skiy institut sintetichesxogo 
kauchuka, 


(Rubber, Synthetic) 
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15(8) sov/181-1-9-2¢/31 
AUTHORS: Bessonov, i. l., Kuvahinokiy, Ye- Vv. 


yb 
TITLE: Cracks in Transparent Plastics, Their Growth and Strucure 
PERIODICAL: Fizika tverdogo tela, 1959) Vol 1, Nr 9, PP 4441 - 1447 (USSR) 


ABSTRACT: In the present paper the authors describe an interference 
method for the investiga nterior of 8 
transparent material. They 
in samples of rectangular and round cross sec 
styrene and polymethyl nethacry late’|( PMMA) with 
dibutylphtpalate. yy cks were produced by the @ 
aome kg/mm > Figure 1 shows & typical. picture of microcracks 
formed in the PMMA in penetrating :light. Figure 2 is 3 
schematic representation of the possible observation direct- 
fons. Next, the authors discuss the inveatigation results 
shown in numerous figures (photos are enlarged 22, 4c, 60, 
or 120x). Figure 3a shows PHMA (o = 5 kg/mm", 4°20.) a side 
view in penetrating light; the cracks penetrate 0.2 40 O.} mm 
into the depth of the material. Figure % shows the inter- 
ference picture of such cracks: atrip sets of the shape of cut, 
card 1/2 parabolas superposing one another (Fig 2o'). Figure & shows , ~ 
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the reconstruction of form and dimensions of such a crack 
(the interference picture was taken under green light with 
0.53) carried out by means of the data obtained from the 
interference pictures. The angle from the crack walls en- 


the observation of the crack growth. Pigure 7 shows 4 series 
of six pictures descrjbing the crack growth in the various 
stages ( PAMA, 4 kg/mm 7 20°C). Pigures 8, 9, and 10 show 
Pictures of indivigual cracks, figure 9 is the only >dicture 
showing cracks in polystyrene, figure 10 shows a Sinzle large 
Crack in oriented Pywa. All details concerning the tnking of 
such pictures are dealt with closely. There are 10 f:.gurea 
and 12 references, 9 of which are Soviet. \ 
Institut vy8okomolekulyarnykh soyedineniy AK SSSR Leningrad 
(Inatitute of High-molecular Compounds of the aS WS, 
Leningra 

May 5, 1958 
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BESSONOV, M.I.; KUVSHINSKIY, Yo.v, 


Cortain charactariatics of tha destruction of unnnaled 
polystyrana. Vysokom.soced. 1 no.10: 1561-1565 O '59, 


(MIRA 1323) 


1. Institut vysokonolekulyarnykh soyadinanly AN SSSR, 
(Styrene) 
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Bessonov, M. I., 


Determination of Creeping in Solid Polynora 


Zavodakaya laboratoriya, 1959, Vol 25, Nr 9, pp 11°7-112¢ 
(USSR) 


Since hitherto there had not been a generally used method and 
standard device to tost the creeping (C) in polyne:s, the 
present paper describes a proper method used in the Institute 
mentioned in the Association. The tests are carrie! out at 
constant temperature and constant tensile stresa o” the sample, 
To record the course of accumulation of deformatiois the 
(C)-curves are plotted automatically, this being especialiy 
necessary when the speed of (C) is great, as under high 
tensions. Microsamples (Fig 1) were tested, which rad been 
heated to 10 to 15° over the softening temperature (ST) be- 
forehand and then slowly cooled down to room temperature. The 
(ET) of the sample is determined according to the nethod of 
the Institut fizicheskikh problem AN 9SSR (Institute for 
Physical Problems of the AS USSR) (Ref 1). The graph of a 
horizontal thermal chamber (Fig 2), in which stretching is 
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Determination of Creeping in Solid Polymers 


Carried out under observation of the sample deformation through 
a measuring microscope and recording the deformaticn by an 
electric rheochord transmitter, as well as showing the loading 
mechanism, is presented. The latter can work in twc ways - 
with a disc and counter weight, as well as with a figured 
ecoenter. Caloulation methods for the two types of loading 

are mentioned. Visual deformation nmeasrements are usually 

made without correction for "boundary effect". The above 
mentioned transmitter was linked to a bridge circuit (Fig 4), 
thie again linked to a recording potentiometer of type EBP-C3 
(scale 30 mv). The absolute maximun measuring error of du- 
formation was + 0.005 mm. The temperature stabilization ir, 

the abovementioned Chamber was achieved by means of a 

direct current - bridge circuit of type UMV and a governing 
millivoltmeter of type MRShchPr and was + 0.5° with n the 
temperature range +20 to +200. There are 4 figures and 2 
references, 3 of which are Soviet, 
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80V/32-25-9-37/53 
Sidorovich, A. V., Kuvshinakiy, Ye. VY. 
Nie ee ee eee 


Device for the Determination of the Heat Dilatation of 
Films and Threads 


Zavodskaya laboratoriya, 1959, Vol 25, Nr 9, pp 1124-1126 
(USSR) 


In investigatsons concerning the hardening of polymers (P) 

it is most appropriate to teat the linear dilatation of 

thin (P)-films. Through high-vacuum treatment at increased 
temperatures low molecular matter and particularly noisture 
can be practically entirely removed from such sanrles. Ax 
orientation of the macro-molecules in the film, which enc: 
during the production of the film and becores visidla on sate 
ing in form of shrinkage and deformation, cun be renoval 
through prior heating of the sample in high vasuur 10 40- | 
over the glazing temperature. An apparatun wag constructad 
whioh allows quantitative linear dilatometric analysin ii ‘%he 
vacuum (107 ~ 1072 mm Hg) under dynanically strictly controlled 
time and temperature conditions (20-250). The samples can 

be gooled oT heated with homogeneous speed in a range of 
0.5°/h to 2-/h, or can be kept at constant temperature with 
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BP-2), go 
8 par: of the 
ogether. The lowe:: end of 
e free end of the quartz 
@ sample are examined with one catheto- 
ar micrometer AN9-2) each. ‘he lower 
n an electrical oven. The tvo gla3e 
ated. An installation is used for thernal 
ining among other things an automatic 
millivoltmeter MRShchPr 
ct rheostat RSP 
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801/32-25-9-37/55 
Device for the Determination of the Heat Dilatation of Films and Threads 


polymerization showed (Fig 3) that only in tha range over 
110° the atate of polystyrene is clearly determinad by 
temperature. With lower temperatures the length of the sample 
4s dependent on prior thermal treatment. There ar: 3 figures. 


ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy Akademii naux SSSR 
(Institute for High Molecular Compounda of the Academy of 
Sciences, USSR) 
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4/15 
AUTHORS: Stdorovich, A. V., and Kuvshinskiyv, te. V. 
TITLE: Anisotropy of Thermal Expanston of Polytetrarluomethy- 
lene Unidirectionally Rolled 


PERIODICAL: Zhurnal tekhnicheskoy Ciutki, 1959, Vol 29, Nr .6, pp 
1271-1272 (USSR) 


ABSTRACT: Polytetrafluorovthy len: (-CF.-CF,,-),, rollec into thin 


films in either lonritudinal or transverse 
is subjected to heatini: and coolirs, and its anisotropy 
studied through measurements of its thermal coeffletent 
of linear expansion and observatioir of phase transition, 
Sample films were heated from 262 a to 120% C, ecoled 

to ~20,5° C, and then heated ay C 
temperature chanves were mide ab Ef Age oF 
min. It has teen observed tint 


The 


eatine and eooling 


curves show a hijsh degree of btvgtervests. ‘The: tlwsimeal 
coeffielent of Linear expansion ina tte: lene ttorlinn 
Card 1L/e direction of pullins is only about 3 i oUt ines 
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5/181/60/002/0' /22/055 


BOOos/BO14 
AUTHORS: Lebedev, G. A-, Kuvshinskiy, Ye, V- 
TITLE: Rules Governing the Deformation of Amorphous Polym:thyl- 


nethecrylatd| and Polyvinylacetate| by Cold Extraction 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. ty pp: 96-105 


m™exT: The article under roview shows that it is possible to elongate 
polymers below the temperature of vitrification continuously (without 
constrictions) and to study the streso-strain curves quantitatively. San- 
ples with a cross section of up to 1 mm© were subjected to tensile tests 
in the temperature range $20 © +160°C. The authors atudied polyvinyl- 
acetate (PVA) and polymethylmethacrylate (PMMA). The changes ir the 
length and cross section of the samples were examined visually and 
photographically. Analyses of numerous experiments have shown that stress- 
strain curves usually show peaks in their initial sections if the sample 
does not tear up to an elongation of ~ 10 per cent. Contractions were not 
observed in every cace (Fig. 1). It may be assumed that the density of 
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Rules Governing tha Deformation of Amorphous 8/181/66/002/01/22/045 
Polymethylmethucrylate and Polyvinylacetate 3008 /B014 
by Cold Extraction 


the material changes only Slightly during the tensile teat, Table 1 shows 
that the change of (1b does not exceed 2.5 > 1.4% at a degree 9 elonga- 
tion of 194€2.25, In addition to the Stresna-strain curves of PVy foil, 
Pig, 2 shows drawings of Samples elongated to different extents. It wus 
yvutublished that the existence of a peak need not he caused by contrac- 
tion. The development of a contraction is always accompanied by x 
"plateau" on the 8tress-strain curve (Section AB in Fig. 1): Reluxation 
Occurs tn addition to elastic deformation (Fig. 5) x It wes provec that 

the increase of stress is actually due to elastic deformation. A theory 
of the process of elongation is established on the basis of a 6ereraliza- 
tion of the relations of Maxwell's theory concerning viscous-elartic 
media, Theoretical stress-strain curves characterized by a Steep rise and 
a flat drop are Teprosented in Fig. 4. The descending branch of the 

curve (Fig, 4b) represents the dynamic equilibrium between the incre 

in stross and ito relaxation. 4 differential method was developed for 
analyzing the intermittent stress-strain Curve (Figs, 9 and 6) 
Suited for an exact and reliable determination of 
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modulus of normal elasticity E and of the rute of relaxation ua. at 
various stages of deformation. There are 6 figures, 2 tables, ané 
3 Soviet references. 
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Relation hakvens the static breakdown and deforaation of 
res amorphous polymers, Vysokom. soed, 2 no. 3:397-403 
60, (MIRA 13:11) 


1. Institut vysokomolekulyarnykh soyedineniy AN SSSR, 
(Polymers) (Straing and stresses) 
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8/190/60/002//0 36/012/015 
IO. €S60 aro 2209 3004/2007 
AUTHORS: Sidorovich, a. ¥., SERUM ELE Ye. J. 
? 
tee RE OO PG py ee © 


TITLE: Thermomechinical Study of Amorphous and Crystalline Pel yor 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 
pp. 778-784 


t 
“oe 


piasticg can be clusgified among the known plastica by investigating them 
thermomechanically. They used an apparatus dencribed in Refa. 4. 4, 

59 mm long, 2 - 4 mm wide, and 0.05 - 0.5 mm thick polymer strips sere 
atudied by uniaxial, uniform stretching under a load ine 20 100 k cofené , 
with linear temperature rise in the range from -150 to 50° C and a valoel- 
ty of 0.4 to 100 °C/h. From among the amorphous peers polystyrene, 
polyethyleneterephthalate, and the ne rubber copolymer, of the tyre 
CKC-80 (SKS-80) were studied (Figs. 1, 2). From amoni crystalline 
polymers, isotactic polypropylene, polyethylene, polytet rat iacroeclguens 
and polyethyleneterephthalate (which was caused by heating $4 pASs cver 
into the crystalline state) were investigated (Figs. % 7). Deformation 
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Thermomechanical Study of Amorphous and $/190/60/002/095/014,/015 
Crystalline Polymers BO04/BO067 


in amorphous polymers depends to a higher desree on stretching than in 
crystalline polymers. As is shown in Five 1, stretehed pal yatyrenePre - 
sumes itd original length as goon as the stretching cengses Tae inf nep-oe 
veercisged by stretching and the rate of heating on the goftenine tener st 
ture is low. In the case of crystalline polymers. however, the therno- 
mechanical curve ig more complicated and cannct be characterized by the 
scftening temperature alone, Three sections may te distingarsned, nemely 


the region below vitrification, the region cf cold flew, and the resion 
of melting. For these polymers the following can be determined by therme 


methanical investigation: softening temperature of the amorphous part NG 
melting temoerature of the crystalline part, and the hemperature cof could 
flow. On the basis of thermomechanical curveg. the thernmostabilities 49 

ef pelymers of the same type may be compared (Fir. 8). These sarees wary 
mora strongly under the influence cf experimental condit 
case of amcrphous polymers. There are A fisures and 4 re 
2 British, and 1 French. 


erences; & Ssviet, 


ASSOCIATION: Institut vysokomolekuiyarnykh soyedineniy AN DOOR tute 
of Wigh-moleculur Compounds cf the AS USSH) ' 
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SUBMITTED: February 4, 1960 
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3206/B070 
AUTHORS: Aero, E. Le, Kuvashinskiy, fe. V- 
eae eee 
TITLE: The Fundamental Equations of the Theory of Elastic.ty, of 
Media With Rotational Interaction of Particles 4S0 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2. No. Ty PP- 1399-1409 


TEXT; The classical theory, which is based on the aosumption of central 
forces acting between the molecules, is not nble co describe many 

phenomena, for example, the propagation of short waves of sound. In order 

to be able to explain certain anomalies in the dynamic elasticity of 
plastics, the authors have developed a phenomenol »gical theory of 

elasticity of complicated media, taking into account the rotaticral IO: 
interaction of particles. In this theory. the pariicies are regarded 

net ag points, but as extended objects whose distunce from each ¢ther 

is equal to their diameter. The action of the pariicles on one another 
is described by a system of forces and moments. According to the 
schematic diagram of Fig. 1, equations for the equilibrium of forces are 
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The Fundamental Equations of the Thoory of 3/181/60/002/007/205/042 
Elasticity of Mediu With Rotational Inter. 5C 96/8070 
action of Particles 


S8t up, and the interaction 
investigated. The motion of 


Y ® surface 
is investigated, the equatio 


n of motion ig Set up, ind expressions for 
Sipe (Fig. 2), and the micromoaent tengor 


Hi, re discussed. Later, the deformation energy W 


medium ig investigated by taking into account the y 
forces ang moments. Equationg (45) 2s $96 
The deformation energy per unit volum 


dL = Or, des, + dev Windryy,. Since, dri, i8 4 deviatcr (dr) }=0) Wie 


lk 
Feory. The Propertieg 
rated as the "tensor 
The authors then investigate 
n isotropic substance of 


of an element of the 


Give inteyrra) equations fer w, 


of the tengor Tip, are investigated, and it ig desig 
Of small torsion and bending", the elastic 
Potentiai ang Hooke's law for a 


& Constant mass, 
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Elasticity of Media With Rotational Inter- BU06/B070 
action of Particles 


in which the interaction of particles leads to disvribution of forcer 
and moments on the surface. For the potential, formula (33) is found, 
ei, and ry, being given by (33a) and (33b). A generalization of the 


equation of motion is then given, the relation between the componente of 
the deformation tensor are studied, and it is shown that the same 
relations hold between the components of ej, and rj, tensors (identity 


theorem of Saint Venant). There are 2 figures and 7 references: 3 Soviet, 


2 French, and 1 Indian. wa 


ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy AN SSSR 
Leningrad (Institute of High-molecular Compounds of tt Be ye 
AS USSR, Leningrad a) 


SUBMITTED: December 3, 1959 
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8/190/60/002/010/008/026 


BGO4/B054 
AUTHORS; Vershininu, M. P., Kuvahinskiy, Ye. V. 
TITLE: Study of the Mechanical Destruction of Polymethyl Vethacry- 
late and Polystyrene on the Sasis of Changing Molecular 


Veight 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 19463, Yol. 2, 9. 10, 
pp. 1486-1493 


TEXT: The reduction of the molecular weight of polymers in mechanical 
crushing observed by various investigators induced the authors to carry 
out the following experiments: Chips were cut off on a turning lathe from 
rods of polymethyl methacrylate with a molecular weight determine] vis- 
cosimetrically in benzene between 0.58°10° and 8.4°10°, of polyst ;rene 
with a molecular weight between 0.14°10 and 1.4°10°%. The thickne3s of 
chips was varied between 3 and 75 uw, the turning speed between 1.5 and 

70 cm/sec. The intrinsic viscosity Meuse of the chips was detersined 


as a function of the initial intrinsic viscosity (init (Fig. 1), The 


pean au initial molecular weight of the polymer, and the thinner the 
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chips, the more [eutt decreased. This effect ig jiscussed as a ronse- 


quence of the destruction on the surfaces newly formed during cutting 
(Fig. 2); a "destruction depth" g = (Of) (y] +h, where h is the tiick- 
ness of the chips. Fig. 3 shows the function g = g(h) which is no; linear. __ 
Further, the authors experimentally determined g/h = Off] ag a “unction 
of the cutting speed v (Fig. 4), and the function g = fh (Piz. 5). 
The latter yielded a family of curves with linear initial sections; having 
the same tangent. The authora therefore assume diffusion processe3. They 
tried to find a universal curve g/h = t(¥i/vn). The destruction dzpth 
should be determined by the diffusion coefficient D. Fig. 6 shows that no 
universal curve but another family of curves was obtained, The value of 

D was found to be 1074 cm*/sec which does not apres either with the 

order of magnitude of the gaa diffusion (107° em (sec) or with that of the 
temperature coefficient of heat conductivity (1077 em¢/sec). Thug, the 


destruction processes do not only depend on the rupture of chemical bonds 
on the cut surface, but they enter deeper layers of the m2terial, develop 
with time, and are limited by factors which are not yet known. Thre are 
6 figures and 10 references: 16 Soviet anid 4 US. 
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B/ 122/66/'000, CO7/G65/911 


Al161/AG29 
AUTHORS: Bessonov, M.I., Engineer; ., Zakharov, S.K., Engineer; Kuvshipsied ys 
Ye.V., Doctor of Physics ‘ahd Mathematics 
=== Z 
\ 
TITLE: Experience in Determining the Mechanical Properties of Plastics in 
Microspecimens 
PERIOLZCAL: Vestnik mashinostrcyenlya, 1960, No. 7, pp. 41 - 4S 
TEXT 3 A new mechanical test system for plastics, requiring specimens of 


only 30 to 50 g (100 times less than in the existing test methods), has been de- 

veloped by Institut vysokomolekulyarnykh soyedineniy AN SSSR (High-Molecusar Com- 
pounds Institute of the AS USSR) in cooperation with industrial institites. The 
test system includes tests for softening temperature, specific impact resistance 
and tension, and, for specific cases, for creep and long-time strength (Ref. 2). 
The specimens are disks of 10 mm in diameter and 4 or 2 mm thick, 10x1Ux4 and 15x 
10x4 mm plates, and two-lateral blades of 15 to 35 mm long, up to 4.mm wide and 
with 8 mm transition radii. The softening point 1s determined in an dtl (IPP) 
apparatus (Fig. 1) developed by A.P. Aleksandrov and Yu.S. Lazurkin ani puiit in 
the workshops of Institut fizicheskikh problem AN SSSR (institute of Physical 
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Experience in Determining the Mechanical Properties of Plastics in Microspecimens 


Problems of the AS USSR). The apparatus censists oY a copper tray with otght 
——“Savities for specimens, a heater placed between the tray and the asbestos cover, ; 

a resistance thermometer of 0.1 mm nickel wire wound on mica, an asbes‘.cs-iined yf 

hoed and a support with dial indicator. The thermostatic system is il. ustrated pens 

by a diagram (Fig. lb). The test consists in determining the penetration depth 

of a needle (Fig. 2). The curve shape, as in this graph, yhowsy the dit ference 

between a "linear" plastic, like organic glass, and "three- dimensional” like eo- 

onite and escapon. The softening point 1s easily found fer the “iineat" plastics, 

only approximately for "loosely Joined” (escapon) and not at all for "firmly 

Joined”. The "IFP" test takes 4 - 8h. Impact resistance is tested with a "Din- 

stat" pendulum. frame described in a French source (Ref. 4) on a plate specimen; 

the tension test machine is shown in a diagram (Fig. 4) and 1s used for finding 

the ncrmal modulus of elasticity, relative elongation in rupture, etc. As is 

known, the mechanical characteristics of plastics very considerably depend on the 

speed with which the load is applied, and on temperature, but there 1: yet no 

industrial machinery for determining such characteristics on "microspesimens” and 

the described special machine (Fig. 4) had to be built. Detatled design descrip- 
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tion 19 given. Figure 4b shows pickups of the machine connected into a bridge 
fed from a "3f-10" (ZG-10) sound generatcr by 6 volt curren’ with a 5,000 cycies 
frequency. ‘The bridge unbalance is proportional to the applied load anc 158 am- 
plified. The applied force ranges are 0 - 5 kg, 15 - 30 ky and 60 - 20¢ keg, the 
accuracy 1s within 1% of the limit load; the thermostatic and cryostat:c system 
makes possible tests in a temperature range between -120 and #2509C. The elonga- 
tion diagram is recorded on tape. As can be seen in two graphs (Fig. 6\,/where 
the results of testa with normal and "nicro"-specimens on organic glassVand eben- 
ite are compared, *he "microspecimens” show practically tne same results. It is 
mentioned that the new. test system is-analogous tc the tests described in Refer- 
ence 1. The tests are in use since 1954. There are 6 figures and 5 references: 
2 Seviet, 2 English and 1 French. 
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AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 
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$/032/60/026/c1/033/052 
Sidorovich, A. V., Kuvshinskiy, Ye. V. BO10/B006 
re 


Apparatus for Thermomechanical Investigation of puiguele by 
the Method of Monoaxial Elongation 


cavodskaya laboratoriya, 1960, Vol 26, Nr 4, pp 100 - 102 (UssrR) 


An apparatus (Fig 1) was designed for testing thin uniformly 
heated plastic samples under uniform stress (at monoaxial elonga- 
tion). A temperature range of -150 to +270° at heating- and cool- 
ing rates of 2 to 60°C/hr, loada of 20 g to 3 kg, and sample 
elongations of 0-50 mm can be applied in the test, Samole strips 
having a teat length of 50 mm, a width of 2-5 mm and a thickness 2 
of 0.05 ~ 0.5 mm are tested. The apparatus contains a levice for 
uniform sample elongation by means of an electric deformation 4) 
primary element, a thermoatating unit, to control heat:.ng and 
cooling rates, and a unit for recording sample deformaion and 
temperature. At the one end, the sample is clamped to u fixed 
holder, and at the other to a holder attached to a wire rope. 
The horizontal wire ig guided over a pulley, the pan with the 
weights being attached to the depending end. The pulley has a 
scale, and is axially firmly attached to a disk. The latter is 
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adjusted as rheochord primary element of sample deformation. The 
sample itself is placed in a horizontal cylindrical chamber 
which can be heated by a heating element or cooled by liquid 
nitrogen. The heating element is fed by an autotransformer of 
the type LATR-1 and the nitrogen is circulated bya UMT pump. 
Commutation of the current in the heating element and switching- 

on of the pump are effected by means of an electronic EPV-01 zh os, 
potentiometer, Furthermore, an RSF, rheostat, SD-2%blectric 

motor, KYT-6*potentiometer, VS-12*rectifier, PP potentiometer, 

and an M-494*microammeter are used. The circuit acheme applied 

to record sample deformation and temperature is illustrated 

(Fig 2). Thermomechanical curves for crystalline polyethylene 
terephthalate obtained by means of the apparatus described above 

by applying various loads and a temperature increase cf 0.9°C/min 
are given (Fig 3). There are 3 figures. 


Institut vysokomolekulyarnykh soyedineniy Akademii nauk SSSR 
(Institute of High-molecular Compounds of the Academy of 
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3020,'2G"6 
AUTHORS ; Ressonov, M. Ie, Vashchenko, V. S., and Kuvshinski Ye: y. 
’ ’ ’ ’ ¥ 
TITLE: Determination of the Surface Cracking Resistance of 


Transparent Plastic Materials on Wedge-shaped Samples 


PERIODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, No. 12, 
pp» 1390-1391 


TEXT: The surface oracking resistance may be characterized by means of the 
tensile stress, at which the first visible oracks occur within a given time 
interval after application of load, or by determining the surface under | 
stress in the cage of a pure bending test, at which the first cracke ocour. 
A further possibility is offered by the occurrence of cracks on the surface 
of plastic materials sometimes after having been wetted with organic liquids 
For being able to judge the surface cracking resistance, these nethods are, 
however, unsuited. V. R. Regel' (Ref. 7) suggests the curve + = f(a), 1.6» 
the determination of the time interval + from the instant of etress being 
applied to the sample up to the occurrence of the first cracks «a a func- 
tion of the tensile atreas o for the purpose of characterizing the surface 
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Determination of the Surface Cracking $/032/60/026/012/016/036 
Resistance of Transparent Plastic Materials 8020/3056 
on Wedge-shaped Samples 


cracking resistance of plastic materials, In the present paper, ii is also WwW 
suggested to characterize surface cracking resistance by means of the rela- 
tion t, = f(o), where the sample has the shape of a truncated wedye. The 


cracks at first occur in the narrow sectiona of the sample, and only lator 
on the broader sections. A oracking front forms, which gradually shifts 
from the narrower to the broader sections of the sample. The width of the 
sample at the place of the "front" is periodically measured, the “iime since 
the beginning of the stress is noted, and from the thickness of the sample 
and the tensile force, the tensile stress corresponding to t, is calculat- 


ed. The wedge-shaped samples (Fig. 1) were sawed with uw circular uaw. The 
angle of the wedge was about 5 , the maximum width of the sample waa 

8-9 mm, and itu minimum width 3 to 3.5 mm. The thickness of the sumpley 

was 1-4 mm, and their full length 55-60 mm. Before the experiment, were 
made, the samples were heated to a temperature, which was higher hy 

10 - 20° than the fusion point of the given material. In the case of the 
shape of the samples selected, the stress dropped from the minimun to the 
maximum section to aboutthe half of its former amount. The resultu obtained 
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by wedge-shaped and ordinary samplea were in good agreement (Fig. 2). For 
the purpose of calculating the relation + f(o), in the first case two, 


and in the second case 11 samples were used. The total time needed for the 
investigation, using a test cell, wag in the first case about 8, und in the 


second case about 1@ hours. There are 2 figures and 8 references: 4 Soviet, 
3 US, and 1 German.’ 


ASSOCIATION: Institut vysokomolekulyarnykh goyedineniy Akademii nauk SSSR 
(Institute of Highmolecular Compounds of the Acadeny of 
Sciences USSR) . 
ij 
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Using microspecimens for studying the mechanical properiter of 

plastica, Vest.mash. 40 no.7:41~+5 Jl '60. (MLEA 13:7) 
(Plastics--Teating) 
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3/181/61/003/001/038/042 
B102/B204 


AUTHORS; Antuf'yev, V, Ve, Votinov, Me P., Kuvshinakiy, Ye. V., and 
Savin, Ae G, Tr ta a a 


TITLE: Investigation of the ageing processes of titanium-containing 
ceramica by means of electron paramagnetic resonanos 


PERIODICAL: Fizika tverdogo tela, v. 3, no. 1, 1961, 286-286 


TEXT; It was the purpose of the present paper to atudy the electrical 
ageing of titanium-containing ceramics by means of electron parant.gnetio 
resonanoe (epr), The investigationa were carried out with capaci-ior 
ceramiog (87% T102, 5% Zr02, 2% Bac03, 6% Alj03, and 6% SiO paste, burned 
in the usual manner); the specimens had the shape of tubes (28 mn long, 
wall thiokness 1 se and were partly eleotrically aged (160°C, 70C v 
Conatant voltage). The aged speoimens were denoted by Kg, and these let 
in their original shape, by Kj. For the investigations, an epr radio- 
spectrometer with h-f modulation (1 Mc/seo) of the magnetio field wag 
used; the epr signal was recorded by & recorder in the form of the first 
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derivative of the absorption ourve. In the case of a fixed frequency of 
the shf generator of 9300 Mo/seo, the field could be varied between 1000 
and 4000 gauss, At 300°K, no difference could be found between the epr 
spectra of Ko and Kay in both cases only 1 weak broad line (with g2z 4.14) 
was found. Therefore, all further experiments were carried out at 77°K. 
At this temperature, Ky showed a oomplex spectrum between 1000 and 4000 
gaussy the spectrum of Kg was similar, but the lines with @= 1.97 and 
1.93 were 1.5 times more intense. This part of the spectrum was more 
accurately investigated. During ageing, the concentration of 
paramagnetio defects increased, and the electrical conductivity was 
100-1000 times inoreased. An attempt ia now made to find out why, in 
spite of this oonsiderable inorease of conductivity, the intensity of 
epr signals increased only 1.5 times, The opinion is widespread thit 
ageing of titanium ceramics is related to a reduction of titanium; shus, 
Ko oeramioas, which had been chemically reduced in different ways, were 
investigated. The degree of reduction was determined from the time for 
which the specimens had been heated in CO at 900°C. After having been 
heated for 10 minutes in CO (Ky-10), Kg had an epr spectrum which wes 
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exactly the same as that of the original Kp. With further reducticn, 
intensity and width of the line with g~1.93 increased, the line with 
21.97 remained unchanged in contrast to the effect »roduced by 
electric ageing. After 60 minutes of reduction (Kj-60) the line with 
g~%1.93 was so broad that it overlapped that with g~1.97. The 
concentration of paramagnetic defects in K,-60 was higher by 3 ordera of 
magnitude than in Ky. Thus, in the case of chemical reduction, only the 
concentration of 1 type of paramagnetic defects is increased, in 
electric ageing, however, the concentration of 2. In the pure comronents 
of the ceramios, no opr signal was found, not even (Ti09) in the cese of 
irradiation with 7.10°r y-radiation from Co%, The authors thank \. Ya. 
Kunin for his collaboration, and I. D. Fridberg and K. Ye. Lisker for 
placing the material at their disposal. There are 1 figure and 3 
Soviet-bloo references, 
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linina (Polytechnio 

N: Politekhnicheskiy institut im. M. I. Ka 

seen Institute imeni HM. I. Kalinin); Institut vy sokonolekulyarnykh 
soyedineniy AN SSSR Leningrad (Institute of High-molecular 
Compounds, AS USSR, Leningrad) 


SUBMITTED: July 21, 1960 
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. AUTHORS: Layus, L. A., Kuvahinskiy, Ye. V. 
-  PITLE: Effect of the molecular weight on the strength of 


oriented amorphous polymers 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, ve 3, No. 2, 1961. 
215 = 222 


TEXT; It was the purpose of the present work to study the effect of the 
molecular weight of criented polymers on thoir strength in that range of 
molecular weights in which the strength of isotropic polymers is 10 longer 
affected. Stressstrain curves of oriented polymers also had to b3 plotted. 
Polyvinyl acetate (PVA), polymethyl methacrylate (PMMA), and polystyrene 
(psy were used for the experiments. From the solutions of these polymers 
films were deposited on glass plates and then dried in the vacuum for 
3-4 days; the temperature was gradually increased up to 90°C for PVA 
and 150°C for PS and PMMA. The molecular weights were viscosimetrically 
determined, The softening temperature was determined by plotting the 
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| thermomechanical curves. Strips of 4 mm width and 10 mm length of 100 - 

| -~ 1504 films were subjected to preparatory drawing at increased tempera- 

| tures. The ratio A between elongated specimen and initial length wae bet- 

ween 2 and a maximum of 200 - 300 for PVA, and 15 - 16 for PMMA. After 
drawing the strips had a thickness of 10 - 15 and 50 - 60m » wrich was 
optically determined with an W3B-1 (IZV-1) apparatus; their wicth amoun- 
ted to 0.6 - 2.5 mm. The stress-strain diagram was taken of a 10 mm strip 
of specimens thus treated. A table gives the data of the specinens 
studied, and the experimental conditions. Fig. 2 shows the stress-strain 
diagram of PVA which consists of three sections:a steep first section (I), 
a flat central section (II) in which maxima may occur for PVA and PS, and 
a steep terminal section (III) leading to the break. The shape of the 
curve depends on the elongation”. PMMA and PS showed the same behavior, 
The upper part of Fig. 5a shows the breaking stress o. (6, in the Fig.), 


and the lower part shows the breaking elongation E. (€, in the Vig.) as 


functions of preparatory drawing ». Fig. 6 gives the tensile strength of 
isotropic and oriented polymers as a function of the molecular veight. 
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Hence, a dependence of tensile strength on the molecular weight woich does 
not exist in isotropic polymers was tound in polymers oriented by drawing, 
_E. I. Barg (Dokl. AN SSSR, 84, 257, 1952, Ref. 5), A. V. Stepanov (Zh. eks. : 
> 4 teor. fiziki, 19, 9735 1949, Ref. 14), and P. P. Kobeko (Amorfnyye 
i veshchestva, Izd. AN SSSR, 1952 str. 234 (Anorphous Substances, Fublishing 
House of the AS USSR, 1952, P- 234) Ref. 15) are mentioned. ; 
There are 6 figures, 1 table, and 15 references: 10 Soviet.«bloc and 5 non- 
Soviet. bloc. The 4 references to English language publications read as 
follows: W. H. Cardthers, F. J. Natta, J. Amor. Chom. Socey 551 47145. 

19353; A. M. Sookne, M. Harris, Industr. and Engng. Chen. 37, 4°8, 19453 
Sh. Tachikava, Rayon a. Synthetic Textiles, 32, no. 3, 31, 43, 19518 32) 
no. 7) 32) 42, 19513 P. ¥. Flory, J. Polymer Scie, 11, 37> 1953 
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Table: Properties of the ini- 
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their preparatory drawing, and era paswarsenna Bisel itiel 
experimental conditions. u Tp, °C ep gwen 
7 Legend: 1) Molecular weight, ia y Eee 
1 1, 610% 2) softening tempera- @ Noansnnuxauertar 
| . M5 45,0 70 2,85 . 0,55 
ture; 3) temperature of pre 83 9 is aS] OSS 
paratory drawings 4) rate of 0°45 48,5 70 2°55 i °0,55 
preparatory drawing, $/se0} 
5) rate of stretching of ori- D Monnerxpon 
“| ented specimens, %/sec} 0,10 100 126 2,55 0.14 
58 101 120 ’ . 
a) PVA} bd) PSs o) PMMA O88 02 110 2.58 8 014 
‘ 4,00 402 120) 2,99 0,4 
! 4 
*| : OlloanmorurameTakpHAaT 
| 0,05 | 124 70 10,00 0,14 
| 0,65 124 we be : a 
1,30 i 17 10, ’ 
: Card 4/7 1,30 133 170 «| 2.38 0,14 
| 2°70 | 114 170 40,00 Ost 
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Fig. 2. Stress-strain curves 

of oriented PVA. 

Legend: a) So = curve! 

M = 0.450°10 dashed seahat 6, Ke/cw 


5406 
M = 0625°10°5 if M = 0.15° 10° 


The numbers in the curves give 
the degree of preparatory 
drawing. 
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Kinetics of the growth of "silver" cracks in transparent solid polymers. 
Fizetver.tela 3 no.5:1314-1323 My ‘61. (IRA 14:6) 


1. Institut vysokomolekulyarnykh soyedineniy AN SSSR, Leningrad. 
(Polymers ) 
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TITLE: Characteristic el eae 
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SRIODICAL: Fizika tverdogo tela, V+ 9s no. 2, 1961; 


Mya e A + a: h , a f t Sal 4 on nd 
BET J h mi - 2 & vee oe 


Det 


ymethyl metnac 
Gestructive cracks in an organic glass ae hae sn 
putyl phthalate). The authors worked by se Soe ey eat cues 
+ where a single destructive crac*t forms by + 
tion, * lly represented in Fig. 1- 
tne experiment is graphicalsy Tes ; ET ot Aensth aes uae 
ah 0% 20x 4 mm?. A microscope with large focal ae ae 
ace sens nade at room temperature in the direction genoves 2 
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3 observed near the t-F ; 
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during observations in the header ee eae each oe 
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grows the narrow fringes nove ahead with it, Wor 
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The broad fringes change their shape and shift, the slit surface ii 

reddish coloring (in the reflected Light) whieh, howevels disappears OF 
neating- Results are compared with those of a previous yeper (Res. 7: FETs 

As 14415 4959) in which the authors atudied tne structure and thé gro#th of 
cracks formed in "gilver" by the impression of transparent solid polymer m4 
anto the latter: There are % figures and 9 references: 5 Soviee Dios and 

4 non-Soviet-dloc- : 


ASSOCIATION: Institut yysokomolekulyarayéh goyedinenty AN SSSR Leningrad 
(Institute of High-molecular Compounds AS USSR: Leningrad) 


SUBMITTED: July 2, 1960 ; 1\ . Figd 
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AUTHORS: Lebedev, G. A.. and fuvshinskiy, Ye v 


dS shana deme eee eS 
TITLE: Structural characteristics of the Neilver" cratks in roly- 
methyl methacrylate filas 


PERIOLI CAL: Fizika tverdoygo falig We oy HOY Os Pe 


TEXT: The atructure of the so-called "silver" cracks unich form in the 
deformation of polymethyl methacrylate and polyvinyl areetate ut temperatures 
below the vitrification point was studied with the aid of the microscope 
wey s(yku-1). Tt was shown that these strongly light-scatteriné cracks are 
rijled with polymer nubstances whose nature Was changed For the production 
of these cracks various films were elongated at temperatures of up to HOP. 
Subsequently, microvhotographs were taxen 1” transmitted, reflected, and 
obliquely reflected light. The authors also made interference cictures with 
an MMy- 1M L-1) interference microscope. It was found th:t 20-7%0--K deep and 
about IG--a wide cuneiform cracks hid formed which ®ere sInont cotpletely 
Filled with porous polymer whose optical properties considerably differed 
from the original prorerties. The rolymer in the cress showed very fine 
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transverse cracks connecting the edges of the main crack Specisl «experi- 
ments with treatment at different temperatures (up to 170°C) shoxed the 
obviously due to the heat the "silver" filling the cracks shrinks 

(compres sion). The cracks did not disappear upon heat treatment without 
defornation of the films. This could be easily achieved by compression at 
room vemperature although the cracks remained vasitie under the pe 
There are 6 figures and 6 references: 4 Soviet «nd 2 non-Soviet. 
latter read as follows: B. Mazvell, L. Rahm. Ind. Eni. Chem , AY 
iGA C. Hsiao, J. Sauer. J. Appl. Phys. 21, 107%, 1950. 


ASSOCILTION: Institut vysokomolexulyarnykh soyedineriy AN SSSR Leningrad 
y : J 3 z & 
(Institute of High-moleculur Compounds AS USSR Len nerad) 


SUBMATT oD: April 10, +961 
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AUTHORS : Sidorovich, Ye. A., Kuvshinokiy, Ye. V. 
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TITLE: Shock compression of rubbers 
PERIODICAL: Fizika tverdogo tela, Vv. 3, no. 11, 1961, 3487-3494 


TEXT: Some time ago, the authors developed a KC (KS) pendulum type 
elastometer (ZhTF, 26, 4, 877, 1956). With this device strain data can be 
obtained from cylindrical rubber specimens and compared with theorezical 
resulta. The shock-stress signals as picked up by a piezo-quartz 
dynamometer (Le A. Layus. VINTI, Peredov. nauchno-tekhn. i proizv. onyt, 

t. 32, 1958) are fed into an 0-1 (ENO-1) oscilloscope. The force during 
the impact time is 


Fyp=n oe Hsin (,t — 29), (1) 
Fy Yi wy" sin (oy =) (2) 


reanectively for a Kelvin-Voigt and for a4 Maxnellion model (subdscrizts K 
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and M, respectively). Vs denotes the vendulum velocity at the beginning Je 


of the impact, M the pendulum mass, the.'s are the natural frequencies of 
the pendula. The experiments showed that the Maxyvellian rather than tie 
Kelvin model is applicable to shock deformation of rubbers. The force 
during the impact is a monotonic function of time ond with no sudden rise 
at the beginning of impact. Resilience was found to be independent of the 
size of the specimen. According to the Maxvellian theory its logarithn is 
directly proportional to the impact time. he experiments showed, 
however, that reailience either does not chanre at all or rises slightly 
vith decreaging impact time. This study led to the conclusion that in 
general the Maxwellian model io applicable although it cannot be used -or 
an accurate prediction of frequency course. The Kelvin model holds true 
only for substances with a high resilience, i.e., having low mechanical 
losses. There are 4 figures, 1 table, and 4 references: 3 Soviet and 

1 non-Soviet. The three references to Fnglish-language publications rad 
as follows: L. Mullins, I. R. I. Trans., 22, 235, 19473 Rubb. Chem. 
Technol., 20, 998, 1947; Ye. V. Kubshinskiy, Ye. A. Sidorovich. Rubb. hen. 
Technol., 32, 3, 662, 1959. 
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> ukiy aneatitut sinteticheskcgo : 
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= enuchuke im. S. V. Labedeva Las :rwcouc (All-Union Scientific 


Researoh Institute of Synthez.c net imeni S. V. Lebedev, 
Leningrad ) 


SUBMITTED ; June 23, 1961 
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\F.9%00 £194/E355 
AUTHORS : Volodin, V.P.. Kabin, 5.P. and kuvshinskiy, Ye.V. 
TITLE: Measurement of the dynamic mechanical properti2s 


of rubber in the frequency range from O-.O1 to 
4k 000 c.p.8- 


PERIODICAL: Pribory i tekhnika eksperimenta, no- 4, 1961, 
p. 179 


T ; A previous work (Ref. 1 - this journal, 1957, 

No. 5, 86) described equipment for determining the dynamic 
mechanical properties of rubber in the frequency range of 

100 to 4 000 c.p.8- It was shown that, in pranciple. the 
apparatus could be used for lower frequencies and this has now 
been done. Measurements of the shear modulus and tangent. of 
mechanical loss angle can now also be made 1n the frequency 
range of 0.01 to 100 c.p-s- The output of an ultralow- 

frequency generator is amplified and applied through a resistance 
to the coil of a vibrator, A peak voltmeter iS used to neasure / 
the voltage drop across the resistance which is proportional 

to the stress applied to the specimen It also measures the 
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alternating component of the output voltage froma capacitative 
pick-up which is proportional to the displacement of the 
specimen. A phasemcter is used to measure the phase-angle 
between the voltage corresponding to stress and that corres- 
ponding to strain, Measurements can be made 1n the tempereture 
range -30 to +60 °C. Test results are quoted for shear modulus 
and tangent of mechanical loss angle as functions of frequency 
at a temperature of 15 Sc for CkKE (SKB) base rubber Thus, 

at a frequency of 0.01 ¢.p-5S» the shear modulus is 


2.6 x 10° dynes/em= and tan 6 = 0.17. ;At a frequency of 1€CO0 c p.8S. 
the corresponding figures are 5.4 x 10° dynes/em™ and 
tan 6 = 0.3 C.pS. 


There are 2 figures and l Soviet-bloc reference. xX 

ASSOCIATION: Leningradskiy politekhnichoskiy institut 
(Leningrad Polytechnical Institute) 

SUBMITTED: November 17, 1960 
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AUTHORS: Beasonov, M. I., Kuvshinskiy, {¢- Vv. 
TITLE: Tne relationship betweer destruction, deformation, ond 


cracking of solid amorphous polymers 
PERIODICAL: Plasticheskiye massy, no. 5, 1961, 57-63 


TEXT: The principal results of studies performed in recent years on tne 
relation between the destruction of solid amorphous polymers and “heir 

creep and cracking are presented. The relationship between temporary 
dependences of the strength of solid amorphous polymers and their creep 

is firgt dealt with (Fig. 1). The common exponential relation ve seen ‘ 
life and stress of the type ¢=he7® holds only for acetyl cellulose in vA 
the whole range of temperatures and stresses concerned. In every tegt, : 
the creep curve was determined until the specimen cracked. Fir. 2 shonrs 

the creep curve of acetyl cellulose (AC) in the coordinates € and iog 7. 

At any stress, creep curves of AC must be S-shaped. In general, the creep 
curve of the polymer in the coordinates € log t must be S-shaped. This is 
zen indication of the complicated time dependence of the rave of creep 
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deformation accumulation. Experimentally, the dependence of log t on 

log (1/v) for ebonite at 20, 40, and 60°C, for Ao at 60%C, for a copolymer 
of methyimethacrylate and methacrylic acid (CMMA) at 20°S, and for poly- 
styrene (PS) ab 20°C yielded a atraignt Line. The relution between + snd x 
y can be expressed ty the empirical equation t/tav8/c (m und c are 
constants depending on temperature and the type of polyzer). Tris relation 
indicates that destruction and deformation are entirely different. inter- 
dependent processes. Destruction and deformation rateg change unpropor- 
tionally with varying stress. This is illustrated by Fig- 4. Heating 
teats indicate that destruction is 4 local process covering small areus of 
the material. Therefore, it is not directly related to the defornation 
accumulation in the entire specimen. The destruction was examineli by u 
microssopic study of the cracking of golid, amorphoug, transparent polymers 
(organic glasses). When transparent oclymers crack, their cracks glitter 
intensely in the reflected light Tre authors developed the so-called 
“foce" process for opserving such cracks (M. I. Bessonovs Ye. V. Fuvaningkiy, 
FTT, 1, 1441 (1959)). The dumphell-shaped specimen ia pit on the microscope 


stage and subjected to constant tensile stress (Fig. 9}. Tne faces of 
: : 


the specimen are polished Observations ore made in refle 
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B104/3102 
AUTHORS; Kuvshinskiy, Ye. V., and Sidorovich, A. V. 
TITLE: Ways to develop a quantitative theory of vitrification 


PERIODICAL: Fizika tverdogo tela, v. 4, no. 12, 1962, 3403-348 


TEAT: This is a critical survey on studies since 1936 on the relaxation / 
theory of the vitrification of amorphous bodies. It is shown tnat the we 
relaxation theory, although well known, gives only qualitative results, a 
and that systematic investigations of vitrification are lacking. To 

develop the theory further, the following studies are proposed: 

(1) experimental investigation of rules governing property charges of a 
substance during heat treatment, compression and elongation; (2) confirma- 
tion that when a function of state is established this enables the behavior 
of a substance under any course of treatment to be predicted; (3) explana- 
tion of a kinetic equation on the basis of the general conceptions of 
molecular relaxation. The equation of state 
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Ways to develop a quantitative ... B104/B102 
dU 17 0U ou cus ou ‘dp 
(ar = (ark .: ete | 00 i: AEG ), a dt 
=h+ha+ly (4) 
of. Ls ofa ret eu 
(SE. = (0 = = (Fn “ 
is derived for the function of state / 
da “ 
U= U(a45 “a3 0; p; q, r) = U(2,; 95 p). (2) 
where ee cee 
(SEH Arles ant bs p= Alay 6 ). (3). 


as = inner parameter of the substance, 6 = temperature, p = pressure, 


q = d0/dt, r= dp/dt. From (4) it follows that the proposed ex erinents 
must be of very varied nature, but the experimental conditions can be 
exactly determined if temperature and pressure vary according t2 a 
previously fixed law. 
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KUUSHINSAIY, Ye, V. a 
AID Nr. 972-31 21 May 
’ MECHANISM OF RUBBER WEAR (USSR) 


Rudakov, A. P., an vshinskiy. Vysokomolekulyarnyye soyedi~ 
neniya, v. 5, no. 3, Mar 1963, 417-423, $/190/63/005/003/020/024 


The wei. of rubber has been studied at the Institute of Macromolecular Com- 
pounds, Academy of Sciences USSR, with special equipment permitting 1) vis- 
ual observation and cinemicrophotography of the phenomena ocaurring a: a 
smooth steel indenter slides back and forth on a rubber surface and 2) study 
of the effects of the number of indenter passes, contact pressure, and gase- 
ous medium, The experiments were conducted at room temperature with 
filled butadiene (CHB, CKjj), butadiene-styrene ( CHC-30-A ), carboxylated 
(CKC-30-1 ), isoprene (natural, CHA ), and butyl rubbers and with unfilled 
CKM and nairit. Rubber wear was shown to be the result of degradation, 

The rubber surface becomes tacky, and the wear mechanism is a continu- 
ous rolling up and removal of this tacky surface layer, In some cases the 
presence of oxygen affects the nature of the wear: the wear of isoprene 
rubbers in air was shown to differ from that in He, In air, it is accompanied 
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by the separation of an oily liquid indicating the development of oxidatio1, which 
is also observed in the case of CHC-30-A, The wear processes of CK and 
CKC-30-1 in air and in He are identical, It is also shown that the degradation 
of rubber is not associated with the evolution of the heat of friction, Changing 
the temperature of the experiment affects the developrnent of the process con- 
siderably, For example, at temperatures above the softening point of poly- 
methyl methacrylate, its wear is similar to that of rubber, but at lower tem- 
peratures the wear is different: particles are chipped off of the unchang'ed 
material. The results of the study lead to the general conclusions that “he 


wear of rubber is closely linked to the development of mechanochemical de- 
gradation, , _. . {BAO) 
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ACCESSION NO: AP3006764 8/0190/63/005/009/1 393/1397 
AUTHORS! Fomonko, B. As; Volodin, Vs Pos Sidorovioh, A. Fey; Kuvahinokiy, Ye. VY. 


TITLE: Thermomechanical investigations of polyisobutylene by means of dilat:on and 
nenetration 


SOURCE: Vy*sokomolekulyarny*ye soyedineniya, v. 5, no. 9, 1963, 1393-1397 


TOPIC TAGS: polymer, thermal oxidation, single axis elongation, polyisobutylene, 
amorphous polymer, thermomechanics 


ABSTRACT: The low-molecular-weight polymer was prepared by means of thermal 
oxidation decomposition of the hich-nolecular-weicht product, heatinz the latter 
in air at 160-170C for 50 hours. The characteristic molecular voights It,, ard Myo 
were 0.55 x 10° and 1.86 x 10° respectively. The method of investigation 
consisted of single-axis elongation of a film strip under a constant force, and 
penetration by a 3mm oylindrical indentor under a @radual tempsrature rise. The 
results show behavior of polyisobutylene analogous to other linsar polymers. As in 
other amorphous polymer deformations, a sharp branch in the thermomechanical curve 
of polyisobutylene shows a superelastio behavior. Orig. art. hus: 4 figures. 
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. TITLE: Wear of rubbet on a stmocth indente: 

SOURCE: Hauchno-tekhnicheskoye soveshchaniye po Erixtsiennomu iznosu rezin. - 
Moscow, 196). FriktsLonnyy iznos rezin (Frictional wear of Toohery; slarmik 

‘ statey. Moscow, Izd-vo Khimiya, 196%, uE-S5 


/ TOPIC TAGS: rubber, rubber pro erty, vubber research, wear resistance, Friction, 
property, ; 


mechanical working 


ABSTRACT: The wear of rubber depends on its progverties and on 
twhich it is being used. Wear ig not aixeys the result of scr: 
Hid | also results from sliding along 4 gmeath surface. The hypothe: 
: is determined by the clastic strength characte er contredicts the 
: identify wear 


but 


aterpisties of rubbe 

findings of many experiments « Nevertheless, there are theories which 

of rubber with mechanical destruction. Here, on the contrary, it is telieved that 

fatigue play 4 decisive role. Consequentiy phenomena 

rubber surface with 4 encoth indantor were investi-. 
tructed for this purpose (sce Fig. 1 of the En- 


processes associated with 
which occur during rubbing of a 
. gated. & special device was cons 
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| Fig. L 
| Test Fquipment 
: \ - indentor; 2 - dynamometer spring; 3 - MIR-1 microscope, & - M-§ micicescope; ; 


; 5 - motion picture camera; 6 - synchronous motor; 7 - reduction gearbox; @°- illu-: 
i minater with flashlight; 9 ~ rubber specimen; 10 - jack stand; lL - ZG-30 genera- 
tor; 12 - GMK-L mechanical vibration generator; 13 ~ flashlight power stpply; 

' Lu - synchronizing switch 
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“ACCESSION NR: APLOO91N7 $/0190/64/006/21/0052 /0057 
AUTHOUS: Layus, Le Ac5 Kuvshinskiy, Yo. V. | 

7TtLe: Isometric heating as 4 method of studying oriented amorphous solid polymers 
SOURCE: Vytsokomolekulyarny#ye soyecineniya, Ve 6, N06 1, 196L, 52-57 


yvorIc TAGS: polymer, solid polymer, aiorphous wolymor, orientation, oriented 
polymer, stretcn, isometric hoabin;,,, vclorsation, stress, stretch veloity, macro- 
molecule orientation, degree of oricusabion, isowotric heating diayran 


ABSTRACT: The proposed method of isonebric heating is similar to the thermo~ 
mechanical method. In the first tie stress is measured under constant deforiation 
and gradual increase in temperature, wile in the second mevinod the deformation 
under constant stress is being recorded. ‘the material for tae presert invesvi- 
yabion consisted of polyvinylacetat« co%a) (iol. wt. 790 000) and polyaethylnetn- 
acrylate (PiM) (Mol. whe 710 000) film .ands 1u0 microns thick, 2 mma wide, an. 20 
mi long. These bards were held imaovile in a vertical position by tro clamps, %.16 
upper being connected with a dynamomotcr. Tne setup was placed in a chamber 
equipped with a heating system to provide a gradual temperature rise at a desired 
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